We present a continuous record of surface water temperature and fertility variations through the latest BarremianCenomanian interval (ca. 27 My) based on calcareous nannofossil abundances from the western Tethys. The nannofossil 10 temperature index, calibrated with TEX 86 -Sea Surface Temperatures, suggests that warmest (34-36°C) conditions were reached during Oceanic Anoxic Event (OAE) 1a onset, the Aptian/Albian boundary interval hyperthermals (113, Kilian Level and Urbino Level-OAE 1b), and during a ca. 4My-long phase in the middle Albian. Coolest temperatures (29°C) correspond, instead, to the late Aptian. Generally warm conditions characterized the Albian followed by a progressive cooling trend started in the latest Albian (at the Marne a Fucoidi/Scaglia Bianca Formation transition). Temperate conditions 15 occurred in the Cenomanian with frequent short-term variations highlighted by abundance peaks of cold-water nannofossil species E. floralis and R. parvidentatum. Mid-Cretaceous surface water fertility was rather fluctuating and mostly independent from climatic conditions as well as from black shales intervals. Intense warming and fertility spikes resulted to be systematically associated only to black shales of OAE 1a and of the Aptian/Albian boundary hyperthermals. The AlbianCenomanian rhythmic black shales are, in fact, associated with varying long-term climatic/fertility conditions. The similarity 20 of western Tethys climatic/fertility fluctuations during OAE 1a, OAE 1b, the middle Albian and OAE 1d with nannofossilbased records from other basins indicated that these paleoenvironmental conditions were affecting the oceans at supraregional to global scale.
, we exclude that nannofossil abundances were controlled by diagenesis since dissolution-prone species (e.g. D. rotatorius, B. constans, Z. erectus) are relatively abundant and there is not a systematic correlation between lithology and nannofossil abundance-preservation. We retain that, although lithification and burial process may have altered the micrite composition, the variations in abundance of the species detected preserve a primary signal of oceanic settings.
In the following paragraphs, a description of the major trends of the total nannofossil abundance and of the relative 140 abundance of the taxa used for the calculation of the TI and NI is given for the three investigated sections.
Clim. Past Discuss., https://doi.org/10. 5194/cp-2018-34 Manuscript under review for journal Clim In the Le Brecce section (Fig. 3 ) the total abundance of calcareous nannofossil is comprised between 0 and 73 (#specimen/field of view) with an average of 15.2 (#specimen/field of view). The highest abundances are registered between 160 3 and 7 m. Watznaueria barnesiae is the dominant species with average abundance of 55.5%. The interval from 0 to 8 m is characterized by relatively higher abundance (average 65%) compared to the interval above (8-20 m) with average abundance of 50%. Rhagodiscus asper ranges from 0 to 11% (mean 4.5%), having the highest values within OAE 1d and above it (8-20 m). Zeugrhabdotus diplogrammus ranges from 0 to 3.3% (mean 1.35%) and shows higher abundance below OAE 1d. Eprolithus floralis and S. stradneri are scarce and range from 0 to 1% (mean 0.09%) and from 0 to 0.95% (mean 165 0.05%), respectively. S. stradneri is absent in the interval corresponding to OAE 1d except in two samples (3.4 and 6.6 m).
Biscutum constans ranges from 0 to 29.7% (mean 15.8%). D. rotatorius ranges from 0 to 10.7% (mean 3.1%) and Z. erectus from 0 to 5.6% (mean 1.7%). Biscutum constans is more abundant from 0 to 3 m and from 11 to 18 m. D. rotatorius and Z. erectus are more abundant within and above OAE 1d (11 to 20 m).
In the Furlo section (Fig. 4) and values remained almost constant up to ca. 60 m except for minor peaks (i?, l, m?, n?) including the one detected during MCE I. A shift towards higher NI (peak p) is identified in a discrete interval below OAE 2 (60 -62 m) followed by an interval of low NI and, again, by a rise just prior to OAE 2 (peak q). All samples in the Bonarelli Level are barren of calcareous nannofossils and therefore the NI cannot be derived. The interval above the Bonarelli Level shows low NI except 210 for a minor peak at the very top of the studied interval (peak r?).
The interval before OAE 1d at Le Brecce (Fig. 5) , shows relatively cooler conditions (peak b) although followed by some samples with lower TI prior to OAE 1d. Two minor peaks towards relatively cooler temperature mark the early phase of OAE 1d (peaks c, d) while the rest of the event is characterized by warm conditions with most samples having TI equal zero.
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A very minor cooling peak (e) is evidenced close to the end of OAE 1d. Warm conditions mark the interval post OAE 1d.
In the Le Brecce section the NI is suggestive of higher surface water fertility in the interval preceding OAE 1d (peak d). A decrease in fertility marks the onset of OAE 1d. An increase of the NI is detected in the middle and upper part of OAE 1d
(peaks e, f). Here, the NI is more fluctuating with alternated samples having relative higher and lower NI values. interval of higher fertility was identified ca. 400 kyrs prior to the onset of OAE 2.
Long-term changes in surface water temperature
The composite TI obtained from individual sections ( 
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The relationships between the nannofossil TI and other paleotemperature proxies were previously discussed for the AptianAlbian interval (Tiraboschi et al., 2009; Bottini et al., 2015) . A limited agreement is observed between the d 18 O (bulk) record and the m-TI, although temperature trends appear quite similar across OAE 1a, in late Aptian-early Albian hyperthermals, and during OAE 1d (Fig. 6 ). 15°C. Two tie points were used to calibrate the m-TI curve with TEX 86 -SSTs during OAE 1a and the early late Aptian, prior to the N. truittii acme. In fact, these intervals were characterized by similar temperatures worldwide (e.g. Schouten et al., 2003; Dumitrescu et al., 2006; Mutterlose et al., 2010 Mutterlose et al., , 2014 and equal average TI values for the Tethys and Pacific Oceans (Bottini et al., 2015) .
For the late Aptian, the nannofossil TI indicates Tethyan temperatures warmer than in the Pacific Ocean (Bottini et al., 2015) 330 and we assumed that TEX 86 -SSTs in the Proto-North Atlantic were lower than in the western Tethys (Fig. 6) 
